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Background

UC Irvine (1988): Beckman Laser Institute and Medical Clinic

Clinic & Operating Room, Translational

WES e Research, Basic Science and Technology,
L1y Philanthropy, Commercialization
. | 3 |

Optics and Photonics Biology & Medicine
~200 people, 22 faculty, 10 departments
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Creation of NIBIB

PL 106-580: Dec 29, 2000; NIBIB Opened in 2002

Dec. 29, 2000

[H.R. 1795]

National
Institute of
Biomedical
Imaging and
Bioengineering
Establishment
Act.

42 USC 285r
note.

42 USC 201 note.

Public Law 106-580
106th Congress
An Act

To amend the Public Health Service Act to establish the National Institute of
Biomedical Imaging and Bioengineering.

Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled,

SECTION 1. SHORT TITLE.

This Act may be cited as the “National Institute of Biomedical
Imaging and Bioengineering Establishment Act”.

SEC. 2. FINDINGS.

The Congress makes the following findings:

(1) Basic research in imaging, bioengineering, computer
science, informatics, and related fields is critical to improving
health care but is fundamentally different from the research
in molecular biology on which the current national research
institutes at the National Institutes of Health (“NIH”) are
based. To ensure the development of new techniques and tech-
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NIBIB Impact
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NIBIB Impact

e NIBIB has driven significant growth in NIH funding to Engineering
e Engineering growth rate exceeds NIH budget growth by 3.5X
e NIBIB: ~30% to Engineering, ~25% to Hospital/Medicine, ~20% Radiology/Imaging

Biomedical Imaging Updated from S. Chien, R. Bashir, R. Nerem, and R. Pettigrew, Sci Trans Med, 2015
and Bioengineering



NIBIB Impact: Patents
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NIBIB Impact: Patents
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2019: NIBIB Expanding Mission

Engineering and Physical Science in Biology and Medicine

* Human Health a top priority of Engineering Schools

- Adding ~1600 UG BME students, ~70 BME faculty/year*
- ~30 ABET BME depts when NIBIB started, >100 in 2019*

* Medicine-Engineering partnerships: "Engineer-Physicians”

e Drive Human and Economic Health

* R. Hart, Annals BME, 2015
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2019: NIBIB Expanding Mission

Engineering and Physical Science in Biology and Medicine

NIBIB Resources insufficient to meet demands

* R. Hart, Annals BME, 2015




NIBIB Awards

Awards Trend for NIBIB ~428() |\] ~S380 M
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NIBIB Awards vs. All NIH

Research Project Grants: Awards, by Institute / Center
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NIBIB Awards vs. All NIH

Research Project Grants: Awards, by Institute / Center
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Shift Equilibrium to Right

S NN
Basic Science and o \K ”\// Clinical Diagnostics

Technology Development and Therapeutics

Barriers

Reduce
Barriers

Accelerate Translation,
Validation, Commercialization
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Engage Stakeholders

Engineering and Physical Science in Biology and Medicine

Universities, Professional Societies, National Academies, Federal Agencies, Foundations, etc.
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Engage Stakeholders

Engineering and Physical Science in Biology and Medicine

Universities, Professional Societies, National Academies, Federal Agencies, Foundations, etc.
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Engagement Opportunities

1) NIBIB Strategic Plan

Council, stakeholders
Structure NIBIB programs, initiatives to align with SP




Engagement Opportunities

1) NIBIB Strategic Plan

 Council, stakeholders
« Structure NIBIB programs, initiatives to align with SP

2) Quantitative Metrics of Impact, Outcome
« Data analytics on grants, investigators
« Ensure meeting community needs, driving innovation/discovery
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Engagement Opportunities

1) NIBIB Strategic Plan

 Council, stakeholders
« Structure NIBIB programs, initiatives to align with SP

2) Quantitative Metrics of Impact, Outcome
« Data analytics on grants, investigators
 Ensure meeting community needs, driving innovation/discovery

3) Outreach and Leadership
« NIBIB mission essential for Human and Economic health
« Define Vision for the Future of Health
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Vision for Future of Health

Modeling, Data Science;
Al/Machine Learning

—
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Modeling, Data Science;

Al/Machine Learning

—

Engineering Molecules/Particles,
Cells, Tissues; Synthetic Biology
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Vision for Future of Health

Modeling, Data Science;

Al/Machine Learning

—

Engineering Molecules/Particles,
Cells, Tissues; Synthetic Biology

“Small” Physics Instrumentation: POC,
bedside, benchtop, wear/implant
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Vision for Future of Health

Engineering Molecules/Particles,
Cells, Tissues; Synthetic Biology

Modeling, Data Science;

“Big” Physics Instrumentation: MR,
Nuclear, X-ray, Multi-modality

“Small” Physics Instrumentation: POC,
bedside, benchtop, wear/implant
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Vision for Future of Health

Engineering Molecules/Particles,
Cells, Tissues; Synthetic Biology

Therapeutics: energy-based,
molecule- device combos, image
guided

Modeling, Data Science;

“Big” Physics Instrumentation: MR,
Nuclear, X-ray, Multi-modality

“Small” Physics Instrumentation: POC,
bedside, benchtop, wear/implant
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Vision for Future of Health

Current Medicine:
Static “Snapshots” !

T|me
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Future Medicine
Dynamic data,
Digital Health

Biomedical Imaging
and Bioengineering

Vision for Future of Health
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Vision for Future of Health

US All of Us at least 1,000,000 participants (201s)

\/K U.S. Department of Health & Human Services National Institutes of Health

National Institutes of Health ABouT~ FUNDING~ NEWS, EVENTS, & MEDIA Search
All of Us Research Program

@

l JOIN NOW

https://allofus.nih.gov
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Vision for Future of Health

UK Biobank up to 500,000 participants (200s)

Cognitive function and
hearing tests

Lifestyle, medical
history,

sociodemographic Health outcome data

Physical measures Genotyping & imputation

(n = 500,000)
Environmental
measures Web-based
questionnaire data
(~200,000)

Urinary biomarkers

Physical activity

Genetic data via the monitor (100,000)

EGA (500,000)

Imaging (15,000+)
https://www.ukbiobank.ac.uk/




Digital Health Economic Impact
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Digital Health Economic Impact

Top 6 Digital Health Investment Areas in 2017

ROCK
HEAL+H
$1.65 41DEALS 581 ‘| M- 19 DEALS $7 52M 32 DEALS

ME HEALTH ($500M) OUTCOME HEAL ($S500M) ($325M)

1) Health Information 2) Precision Medicine | 3) Fitness/Wellness

$5']7M 39 DEALS $493M 35 DEALS $482M 54 DEALS
NGO ($52.5M) ($90M) 1A ($34M)
4) Monitor Disease 5) Diagnosing Disease 6) Optimizing Workflow
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Medical Imaging Economic Impact

Ophthalmic X-ray/CT
18% 14%

Robotics Ultrasound
6%

3%

MRI

@ Radiology Systems

PET
3%

Optics/Photonics =& ~S$113 Billion

Surgery | $6.1
5%

$4.6
Microscopy R
4% 6%

$32.5

Global annual market Endos;opy
. 29% .
valuation: 2015-2017 B. Pogue, SPIE Professional, 2018
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Medical Imaging Economic Impact

~25% of Global

Ophthoalmic X-ray/CT . c
L 14°% Medical Device
Market

Robotics Ultrasound
6%

3%

MRI

@ Radiology Systems

PET
3%

Optics/Photonics =& ~S$113 Billion

Surgery | $6.1
5%

$4.6
Microscopy R
4% 6%

$32.5

Global annual market Endos;opy
. 29% .
valuation: 2015-2017 B. Pogue, SPIE Professional, 2018
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Personalized Health

e Continuous dynamic Biology requires continuous sensing and feedback

e Essential signals for understanding and practicing future Medicine
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Personalized Health

e Continuous dynamic Biology requires continuous sensing and feedback

e Essential signals for understanding and practicing future Medicine

Technologies

e Advanced components and materials reduce barriers, improve access

e Accelerate validation, improve patient outcomes, democratize
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Personalized Health

e Continuous dynamic Biology requires continuous sensing and feedback

e Essential signals for understanding and practicing future Medicine

Technologies

e Advanced components and materials reduce barriers, improve access

e Accelerate validation, improve patient outcomes, democratize

BIG Impact

e Prevent disease, Reduce hospitalizations & costs, Drive economic growth
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